CHANNEL SWITCHING METHOD FOR CDMA MOBILE WIRELESS SYSTEM AND 
BASE STATION FOR CDMA MOBILE WIRELESS SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to a channel switching 
method of a CDMA mobile wireless system and a base station 
of the CDMA mobile wireless system, and particularly, to a 
channel switching method of a CDMA mobile wireless system 
and a base station of the CDMA mobile wireless system in 
which the subscriber can comfortably receive service in the 
CDMA mobile wireless system, while the telecommunications 
carrier which operates the base station can effectively use 
the system, and in which it becomes possible to reduce the 
load on the system. The invention is based on a priority 
application JP 2003-18498 which is hereby incorporated by 
reference . 

BACKGROUND OF THE INVENTION 

The CDMA mobile wireless system of the prior art, 

uses two types of channels. One is a dedicated channel 

(abbreviated to " DCH" hereinafter) for accommodating 

circuit exchange services which are mainly voice data and 

the like, and packet service. The other is a common 

channel (abbreviated to CCH hereinafter) which accommodates 

low volume packet service. The DCH and CCH can be switched 

by a particular algorithm, and the system is one in which 
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the number of subscribers to which the base station can 
provide service is increased. Here, by covering a large 
number of subscribers with low volume packet service by- 
using one channel, a system which is more efficient than 
the TDMA system (PDC, PHS and the like) is realized. 

In the present state of mobile wireless systems, 
assuming the subscriber carries out packet transmission, in 
the case when the subscriber browses the web, downloads 
mail having a large amount of data, or carries out file 
transfer in FTP, usually DCH is selected and the user data 
is transferred. 

When a subscriber is using the DCH for a particular 
fixed time period, and the effective Data Rate for the user 
data falls below a fixed value, the base station sends 
instruction to the terminal side for channel switching and 
the subscriber switches to the CCH. 

In the case where the subscriber attempts to transfer 
a large amount of data once again, when the large amount of 
data begins to flow from the base station side to the 
subscriber terminal side, or from the subscriber terminal 
to the base station, the base station or the subscriber 
terminal, detects the increase in the data amount and then 
instructs or requests channel switching. Thus the 
subscriber makes a transition to the DCH state and data 



transfer can be carried out with ease. 

FIG. 15 illustrates the method for switching between 
the DCH and the CCH in the CDMA mobile wireless system of 
the prior art. In FIG . 15, the vertical axis shows the 
effective Data Rate which is measured in the monitoring 
period T (referred to hereinafter as "effective Rate" ) , and 
the horizontal axis shows time (elapsed time) . 

. Here, the switching is carried out from DCH to CCH, 
when the effective Rate falls below a particular threshold 
value A. Also, the switching is carried out from CCH to 
DCH, when the effective Rate rises above a particular 
threshold value B. Usually the threshold values A and B 
are set to have different values so that this type of 
channel switching does not occur frequently. 

The channel switching method of the CDMA mobile 
wireless system of the prior art are often ones that 
propose that the channel switching is carried out in 
accordance with the quality of the transmission or the 
property of the channels (frequency band and the like) . 
However, an example of the method proposed that takes into 
consideration the amount of transmission, is one in which 
the allocation of the transmission resources to the uplink 
and downlink is carried out in accordance with ratio of the 
total amount of information of the uplink and downlink. 
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Also, a method has been proposed in which the average 
value of the call load is measured, and in the case where 
this average value exceeds a predetermined threshold value, 
the subscriber is not permitted on the system. (Refer to 
PATENT DOCUMENT 2 . ) 

[PATENT DOCUMENT 1] 

Japanese Patent Application Laying Open No. 11-234242 
[PATENT DOCUMENT 2] 

Japanese Patent Application Laying Open No. 2011- 

119355 

PROBLEMS TO BE SOLVED BY THE INVENTION 
In the channel switching method of the CDMA mobile 
wireless system described above, there is the problem that 
if the system is optimized such that the time lag that the 
subscriber notices when a switching is carried out from CCH 
to DCH is made small, the monitoring period of the data 
rate for the data flow in the channel is shortened, and in 
large cities where a large amount of calls are generated, 
the processing for this monitoring function becomes a great 
burden on the base station of the system. 

In addition, when the monitoring period of the data 
rate of data flow in the channel is lengthened in order to 



decrease the above-described burden on the system, this 
causes another problem in that the subscriber notices a 
large time lag when the switching is carried out from CCH 
to DCH, and the subscriber is dissatisfied with the service 
which the system provides. 

Thus, if the threshold values A and B are set so as 
to be slightly low, the number of subscribers in the DCH 
state is increased, and the base station ends up using the 
wireless resource at all times. As a result, it becomes 
impossible to provide service to many subscribers. 

In addition, if on the other hand, the threshold 
values A and B are set so as to be slightly high, the 
number of subscribers in the CCH is increased. From the 
perspective of the base station this means that many 
subscribers can be accommodated, but from the perspective 
of the subscriber, when the need arises to send and receive 
large amounts of data, the response for switching to DCH is 
poor, and they are forced to transmit data at low speeds, 
and in this case too the service provided by the system 
provides is unsatisfactory. 

The present invention was formed in view of the 
problems of the prior art, and an object of the invention 
is to provide a method for channel switching of a CDMA 
mobile wireless system in which the subscribers may receive 



service with ease, meanwhile the telecommunications carrier 
that operates the base station can use the system 
effectively, and further the base station of the system can 
reduce its processing burden. 

Also, another object of the invention is to provide a 
base station for a CDMA mobile wireless system in which the 
system subscribers can receive service with ease, meanwhile 
the telecommunications carrier that operate the base 
station can use the system effectively, and further the 
base station of the system can reduce its processing 
burden. 

MEANS FOR SOLVING THE PROBLEMS 

In order to solve the above problems the channel 
switching method of the CDMA mobile wireless system is 
characterized by that an average effective Rate of the 
transmission being carried out is measured periodically; 
the measured average effective Data Rate is compared with a 
threshold value; and switching between a common channel and 
a dedicated channel is carried out based on the comparison 
results, wherein the threshold value or the measurement 
period for the average effective Data Rate is controlled in 
accordance with a value related to the mode of the changes 
of the measured average effective Data Rate or the number 
of subscribers of the system (claim 1), thereby realizing a 
method for channel switching in a CDMA mobile wireless 

6 



<1 ■» 



system in which the subscribers may receive service with 
ease, meanwhile the telecommunications carrier that 
operates the base station can use the system effectively, 
and further the base station of the system can reduce its 
processing burden . 

The channel switching method of the CDMA mobile 
wireless system according to claim 1 is characterized by 
having a step wherein the threshold value is controlled 
based on the frequency of switching between the channels 
(claim 2), thereby realizing a channel switching method of 
the CDMA mobile wireless system which can reduce the 
processing burden on the entire system in which the 
subscriber who transmits data packets frequently, and who 
alternately carries out the handling of large volumes and 
small volumes data, that is, the subscriber whose use 
pattern is such that the transmission traffic is irregular, 
can comfortably use a system which often stays in the DCH 
state, while for the other subscribers, as in the prior 
art, transfer to the CCH is carried out as far as possible, 
thus increasing the number of subscribers, and the number 
of CCH/DCH switches for subscribers carrying out frequent 
data handling is kept low. 

The channel switching method of the CDMA mobile 

wireless system according to claim 1 is characterized by 

having a step wherein the period of measurement is 
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controlled based on the frequency of switching between the 
channels (claim 3) , thereby realizing a channel switching 
method of the CDMA mobile wireless system in which the time 
for the channel to transfer to DCH is faster for the 
subscriber who transmits packet data frequently, and who 
alternately carries out the handling of^ large volume and 
small volume data, that is, the subscriber whose use 
pattern is such that the transmission traffic is irregular, 
and thus the subscriber can comfortably use the system. 

The channel switching method of the CDMA mobile 

wireless system according to claim 1 is characterized by 

having a step wherein a threshold value for determining 

switching of the common channel, and a threshold value for 

determining switching of the dedicated channel which form 

the threshold value, is separately controlled based on the 

frequency of switching between the respective channels, 

thereby realizing a channel switching method of the CDMA 

mobile wireless system which can reduce the processing 

burden on the entire system in which the DCH state is kept 

even more for the subscriber who transmits packet data 

frequently, and who alternately carries out the handling of 

large volume and small volume data, that is, the subscriber 

whose use pattern is such that the transmission traffic is 

irregular, thus allowing comfortable use of the system. 

While for the other subscribers, as in the prior art, 

transfer to the CCH is carried out as far as possible, thus 
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increasing the number of subscribers,, and the frequency of 
CCH/DCH switches by subscribers carrying out frequent data 
handling is kept low. 

The channel switching method of the CDMA mobile 
wireless system according to claim 1 is characterized by 
having a step wherein the threshold value is controlled 
based on the length of time that the common channel state 
is maintained (claim 5) , thereby realizing a channel 
switching method of the CDMA mobile wireless system in 
which the CCH state can be kept for subscribers who very 
frequently carry out packet data transmission, so that from 
the perspective of the telecommunications carrier side, the 
number of subscribers can be increased. 

The channel switching method of the CDMA mobile 
wireless system according to claim 1 is characterized by 
having a step wherein the threshold value is controlled 
based on the increase and decrease of the average effective 
Data Rate (claim 6) , thereby realizing a channel switching 
method of the CDMA mobile wireless system in which, for the 
subscriber who transmits packet data frequently, and who 
alternately carries out the handling of large volume and 
small volume data, that is, the subscriber whose use 
pattern is such that the transmission traffic is irregular, 
the DCH state is kept more often, and the response for 
transfer to DCH is faster, thus allowing comfortable use of 



the system. 



The channel switching method of the CDMA mobile 
wireless system according to claim 1 is characterized by 
having a step wherein the threshold value is controlled 
based on the number of subscribers, (claim 7) , thereby 
realizing a channel switching method of the CDMA mobile 
wireless system in which when the number of subscribers 
transmitting data is few, even for subscribers transmitting 
a comparatively small data amount, it is possible to stay 
in the DCH state more often, and can use the system more 
comfortably. 

Also, in order to solve the above-mentioned problems, 
the base station of the CDMA mobile wireless system 
according to the invention includes: an effective Rate data 
rate measuring portion which periodically measures the 
average effective Data Rate of the transmission being 
carried out; a comparison portion which compares the 
measured effective Data Rate with a threshold value; and a 
channel switching control portion which carries out 
switching between the common channel and the dedicated 
channel based on the comparison results, wherein the 
threshold value or the measurement period for the average 
effective Data Rate is controlled in accordance with the 
change amount of the measured effective Data Rate or the 
number of system subscribers (claim 8) , thereby realizing a 
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base station of the CDMA mobile wireless system in which 
the subscribers can comfortably receive service, meanwhile 
the telecommunications carrier which operates the base 
station can effectively use the system, and further, the 
processing burden of the system is reduced. 

The base station of the CDMA mobile wireless system 
according to claim 8 is characterized by having a step 
wherein the threshold value is controlled based on the 
frequency of switching between the channels (claim 9) , 
thereby realizing a base station of the CDMA mobile 
wireless system which can reduce the processing burden on 
the entire system in which, for the subscriber who 
transmits packet data frequently, and who alternately 
carries out the handling of large volume and small volume 
data, that is, the subscriber whose use pattern is such 
that the transmission traffic is irregular, the DCH state 
is kept more often, thus the subscriber can comfortably us 
the system, while for the other subscribers, as in the 
prior art, transfer to the CCH is carried out as much as 
possible, thus increasing the number of subscribers, and 
the frequency of CCH/DCH switches by subscribers carrying 
out frequent data handling is kept low. 

The base station of the CDMA mobile wireless system 
according to claim 8 is characterized by having a step 
wherein the period of measurement is controlled based on 
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the frequency of switching between the channels (claim 10), 
thereby realizing a base station of the CDMA mobile 
wireless system in which, for the subscriber who transmits 
packet data frequently, and who alternately carries out the 
handling of large volume and small volume data, that is, 
the subscriber whose use pattern is such that the 
transmission traffic is irregular, the time for the channel 
to transfer to the DCH is faster, thus allowing comfortable 
use of the system. 

The base station of the CDMA mobile wireless system 
according to claim 8 is characterized by having a step 
wherein the threshold value for determining channel 
switching of the common channel and the threshold value for 
determining channel switching of the dedicated channel 
comprising the threshold value are separately controlled 
based on the frequency of switching between the respective 
channels (claim 11) , thereby realizing a base station of 
the CDMA mobile wireless system in which, for the 
subscriber who transmits packet data frequently, and who 
alternately carries out the handling of large volume and 
small volume data, that is, the subscriber whose use 
pattern is such that the transmission traffic is irregular, 
the DCH state is kept even more often, thus allowing 
comfortable use of the system, while for the other 
subscribers, as in the prior art, transfer to the CCH is 
carried out as much as possible, thus increasing the number 
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of subscribers, and the number of CCH/DCH switches by 
subscribers carrying out frequent data handling is kept 
low. 

The base station of the CDMA mobile wireless system 
according to claim 8 is characterized by having a step 
wherein the threshold value is controlled based on the 
length of time that the common channel state can be 
maintained (claim 12) , thereby realizing a base station of 
the CDMA mobile wireless system in which, the subscribers 
who very frequently carries out packet data transmission 
can be kept in the CCH state, and thus from the 
telecommunications carrier perspective, the number of 
subscribers can be increased. 

The base station of the CDMA mobile wireless system 
according to claim 8 is characterized by having a step 
wherein the threshold value is controlled based on increase 
and decrease of the average effective Data Rate (claim 13), 
thereby realizing a base station of the CDMA mobile 
wireless system in which, for the subscriber who transmits 
packet data frequently, and who alternately carries out the 
handling of large volume and small volume data, that is, 
the subscriber whose use pattern is such that the 
transmission traffic is irregular, the DCH state is kept 
more often and the response for transfer to DCH is faster 
thus allowing comfortable use of the system. 
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Further, the base station of the CDMA mobile wireless 
system according to claim 8 is characterized by having a 
step wherein the threshold value is controlled based on the 
number of subscribers, thereby realizing a base station of 
the CDMA mobile wireless system in which, when the number 
of subscribers transmitting data is few, even for the 
subscriber transmitting a comparatively small data amount 
it is possible to stay in the DCH channel, and the 
subscriber can use the system comfortably. 

EMBODIMENTS OF THE INVENTION 

The embodiments of the present invention will be 
described in detail, in order from " First Embodiment" 
through to x> Sixth Embodiment" with reference to the 
accompanying drawings . 

It is to be noted that in the descriptions of each of 
the embodiments, the base station of the CDMA mobile 
wireless system of the present invention is described. 
However, the channel switching methods of the CDMA mobile 
wireless system of the present invention, is included in 
the description of the channel switching methods adopted in 
the base stations. 



FIRST EMBODIMENT 

FIG. 1 is a structural diagram showing a base station 
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of the CDMA mobile wireless system of a first embodiment 
according to the present invention . 

In FIG. 1, the base station of the CDMA mobile 
wireless system of this embodiment, is within the scope if 
claims 1 and 2 and comprises: an effective Rate measuring 
portion 11 which measures the average effective Data Rate 
(abbreviated to "average effective Rate" or effective Rate) 
of the subscriber data flowing in the channel; a 
comparison portion 12 which compares the average effective 
Rate with the predetermined threshold value; a channel 
control portion 13 which carries out controls and 
processing necessary for channel switching; a threshold 
value control portion 14 which controls the threshold value 
for comparison with the average effective Rate, and sets 
the threshold value; and a switch protocol RESET timer 15 
for preventing the channel from staying in the DCH state 
for long. 

Instruction on the monitoring period T is sent from 
an external system or from an internal structural element 
which is not shown to the average effective Rate measuring 
portion 11. 

The following is a description of the function of the 

base station 1 of the CDMA mobile wireless system of this 

embodiment by describing each of the structural elements. 
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DCH/CHC data is input in the effective Rate measuring 
portion 11 from the terminal side or the network side, and 
the effective Rate measuring portion 11 measures the 
average effective Rate (DRu or DRd) of the subscriber at 
the monitoring period. (Hereinafter subscriber does not 
refer to a subscriber with a service agreement, but rather 
it refers to a client in this group who has started to use 
the system. ) 

The comparison portion 12 carries out comparison of 
the measured average effective Rate and the threshold value 
determined at the threshold value control portion 14, and 
these comparison results are communicated to the channel 
switching control portion 13. 

The channel switching control portion 13 determines 
whether or not channel switching is necessary based on the 
comparison results, and in the case where channel switching 
is necessary, channel switching instructions (CH switching 
instructions in FIG. 1) are sent to the terminal side or 
the network side, and the switching information is sent to 
the threshold value control portion 14 and the channel 
protocol RESET timer 15. 

The threshold value control portion 14 computes a new 

threshold value from the switching information sent by the 

16 



channel switching control portion 13, and communicates this 
to the comparison portion 12. 

The switch protocol RESET timer 15 monitors the 
changes of the effective Rate (DRu or DRd) , and in the case 
where there is no change in the rate after a fixed time has 
elapsed, a signal for resetting the threshold value (Reset) 
is sent to the threshold value control portion 14. 

FIG. 2 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the first embodiment of the present 
invention. Hereinafter, "average effective Rate" in the 
figures will be abbreviated to * effective Rate". 

First, the subscriber sets up the call. Assume that 
at this point it is in the DCH state. A value A is given 
to the threshold value Sdc of the threshold value control 
portion 14, and a value B is set as the initial threshold 
value Scd. The effective Rate measuring portion 11 
measures the subscriber average effective Rate (DRu or DRd) 
at period Tn, and the comparison portion 12 monitors these 
results . 

In the case when channel switching control portion 13 

detects by a report from the comparison portion 12 that the 

average effective Rate has fallen below the Sdc (=A) , 
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channel switching is carried out. As a result, the 
subscriber side is in the CCH state . Also, in the case 
where it is detected that the average effective Rate of the 
subscriber has risen above Scd (=B) , the channel switching 
control portion 13 carries out channel switching. As a 
result, the subscriber side is in the DCH state. At the 
time when the subscriber is switched to the DCH, 1 is added 
to value (Ned) at the counter Ned (not shown) . 

When the CCH/DCH switch is repeated, and the 
subscriber is on the CCH, the comparison portion 12 
monitors the average effective Rate and the formula 1 (an 
inequality) is verified. The channel switching control 
portion 13 makes determination as to whether or not a 
channel switching is carried out based on the report of the 
verification results from the comparison portion 12. 

Average effective Rate > Scd - AS x Ned 

It is to be noted that in formula 1, AS is a unit 
variable amount of the threshold value. 

In the case where the formula 1 is established, the 
channel switching control portion 13 switches to DCH. 

In addition, when the CCH/DCH switches are carried 

out repeatedly, when the subscriber is on the DCH, the 
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comparison portion 12 monitors the average effective Rate, 
and compares this average effective Rate with Sdc(=A). The 
channel switching control portion 13 switches the channel 
to CCH when the average effective Rate falls below Sdc (=A) 
based on the report of the comparison results from the 
comparison portion 12. 

Because the base station 1 of this embodiment , has 
the above-described configuration, as the channel switching 
frequency increases, the threshold value is set lower, and 
therefore the time that the subscriber side can use the DCH 
state is increased. That is to say, this means that it 
becomes possible for the base station side to have a type 
of heuristic function . 

Also, as shown in FIG. 2, the heuristic function has 
the effect of speeding up the transfer to the DCH state 
("Effect 1" in FIG . 2) . Further, even if the level of the 
initial threshold value is not sufficient to cause channel 
switching, transfer to the DCH channel can be caused. 
PEffect2" in FIG. 2) 

It is to be noted that the comparison portion 12 is 

always monitoring the subscriber average effective Rate 

(DRu or DRd) . However, when the subscriber is in the DCH 

state, if the average effective Rate does not change by the 

time set at the switch protocol RESET timer 15 has elapsed, 
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the Scd and the Sdc are reset, and returned to the initial 
threshold value of A and B. That is to say, when the 
subscriber whose transmission traffic is irregular suddenly 
stops handling data, or only transmits only small amounts 
of data, the switch protocol RESET timer 15 functions as a 
timer for preventing the channel from staying in the DCH 
state . 

Further, the Scd cannot become lower than Sdc, and SI 
shown in FIG . 2 is the lower limit . 

According to this embodiment the effect is achieved 
that , for the subscriber who transmits packet data 
frequently, and who alternately carries out the handling of 
large volume and small volume data, that is , the subscriber 
whose use pattern is such that the transmission traffic is 
irregular, the DCH state is kept more, thus allowing 
comfortable use of the system. 

Also, from the perspective of the telecommunications 
carrier, the frequency of CCH/DCH switching of subscribers 
who carry out frequent data handling is decreased, the 
processing burden on the overall system is kept low, and 
for the other subscribers transfer to the CCH state is 
carried out as much as possible as is the case in the prior 
art . 
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SECOND EMBODIMENT 

FIG. 3 shows a structural diagram of a base station 
of the CDMA mobile wireless system of a second embodiment 
of the present invention. 

In FIG. 3, the base station 2 of the CDMA mobile 
wireless system of this embodiment are within the scope of 
claims 1 and 3, and comprises: an effective Rate measuring 
portion 21 which measures the average effective Rate of the 
subscriber data flowing in the channel; a comparison 
portion 22 which compares the average effective Rate with 
the set predetermined threshold value; a channel switching 
control portion 23 which carries out controls and 
processing necessary for channel switching; a monitoring 
period control portion 24 which controls the measuring 
period of the average effective Rate, and sets said 
measuring period; and a switch protocol RESET timer 25 for 
preventing the channel from staying in the DCH state for 
long . 

The following is a description of the functions of 
the base station 2 of the CDMA mobile wireless system of 
this embodiment, by describing that of each structural 
element . 

DCH/CCH data is input in the effective Rate measuring 

portion 21 from the terminal side or the network side, and 
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the effective Rate measuring portion 21 measures the 
average effective Rate (DRu or DRd) of the subscriber at 
the monitoring period determined at the monitoring period 
control portion 24. 

The comparison portion 22 carries out comparison of 
the measured effective Rate and the predetermined threshold 
value (Scd, Sdc) and these comparison results are 
communicated to the channel switching control portion 23. 

The channel switching control portion 23 determines 
whether or not channel switching is necessary based on the 
comparison results, and in the case where channel switching 
is necessary, channel switching instructions (CH switching 
instructions in FIG. 3) are sent to the terminal side or 
the network side, and the switching information sent to the 
monitoring period control portion 24 and the switch 
protocol RESET timer 25. 

The monitoring period control portion 24 computes a 
new monitoring period from the switching information sent 
by the channel switching control portion 23, and 
communicates this to the comparison portion 22. 

The switch protocol RESET timer 25 monitors the 

changes of the effective Rate (DRu or DRd) , and in the case 

where there is no change in the rate by a fixed time has 
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elapsed, a signal for resetting the threshold value (Reset) 
is sent to the monitoring period control portion 24. 

FIG. 4 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the second embodiment of the present 
invention- 
First, the subscriber sets up the call. Assume DCH 
state at this point. Tn is set as the initial value of the 
monitoring period of the monitoring period control portion 
24. The effective Rate measuring portion 21 measures the 
subscriber average effective Rate (DRu or DRd) at the 
period determined by monitoring period control portion 24 , 
and the comparison portion 22 monitors these results. 

In the case when channel switching control portion 23 
detects that the average effective Rate has fallen below 
the Sdc (=A) based on a report from the comparison portion 
22, channel switching is carried out. As a result, the 
subscriber side is in the CCH state. Also, in the case 
where it is detected that the average effective Rate of the 
subscriber has risen above Scd (=B) , the channel switching 
control portion 23 carries out channel switching. As a 
result, the subscriber side is in the DCH state. 

At the time when the subscriber is switched to the 
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DCH, 1 is added to value (Ned) at the counter Ned (not 
shown) . When the CCH/DCH switch is repeated, the effective 
Rate measuring portion 21 computes the period Tn+i in which 
the average effective Rate is monitored using the formula 
2. (In the formula, AT is a unit variable amount of the 
monitoring period. ) 

Period Tn+i = Tn - AT x Ned (2) 

It is to be noted that in formula 2, AS is a unit 
variable amount of monitoring period. 

Formula 2 means that as the frequency of the channel 
switching increases, the period that the effective Rate 
measuring portion 21 monitors the average effective Rate 
becomes shorter, and this shows that the response to 
changes in the state of traffic is quicker ("Effect" in 
FIG. 5a) . That is to say, this means that the base station 
2 side now has a type of heuristic function. 

FIG. 5 is a timing chart for explaining the results 
of the channel switching method of the base station of the 
CDMA mobile wireless system of the second embodiment of the 
present invention . 

FIG. 5a shows the control operation for channel 

switching in the case where the monitoring period is T, and 
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FIG. 5b shows the control operation for channel switching 
in the case where the monitoring period is shorter than T 
(T-AT) . 

It can be seen that when the average effective Rate 
is suddenly increased, the control operation for channel 
switching has an effect such that the timing for transfer 
to the DCH state is speedier in the case of FIG. 5b where 
the monitoring period is shorter than T (T-AT) , than in the 
case in FIG. 5a where the monitoring period is T. 

It is to be noted that the comparison portion 22 is 
always monitoring the subscriber average effective Rate 
(DRu or DRd) . However, when the subscriber is in the DCH 
state, if the average effective Rate does not change by the 
time set at the switch protocol RESET timer 25 has elapsed, 
the monitoring time is reset, and returned to the initial 
value of Tn. That is to say, in the case when the 
subscriber whose transmission traffic is irregular, 
suddenly stops handling data, or only transmits only small 
amounts of data, the switch protocol RESET timer 15 
functions as a timer for preventing the channel from 
staying in the DCH state. It is to be noted that the 
monitoring period cannot be less than zero and thus Tl is 
the lower limit. 

According to the second embodiment the effect is 
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achieved that, for the subscriber who transmits packet data 
frequently, and who alternately carries out the handling of 
large volume and small volume data, that is, the subscriber 
whose use pattern is such that the transmission traffic is 
irregular, the transfer time of the channel to DCH is 
faster, thus allowing comfortable use o^ the system. 

THIRD EMBODIMENT 

The configuration of a base station of the CDMA 
mobile wireless system of this embodiment is within the 
scope of claims 1 and 4, and is same as the configuration 
of the base station of the CDMA mobile wireless system of 
the first embodiment of the present invention (refer to 
FIG. 1) except that the formula for the threshold value in 
the threshold value control portion 14, and the algorithm 
for determining the channel switching in the channel 
switching control portion 13 are different. Thus 
descriptions of each of the structural elements have been 
omitted and the structural drawings and the references 
numbers of FIG. 1 will be referred to. 

FIG. 6 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the third embodiment of the present 
invention . 

First, the subscriber sets up the call. Assume the 
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DCH state at this point. At the threshold value control 
portion 14, a value A is set as the initial value of the 
threshold value Sdc and a value B is set as initial value 
of the threshold value Scd. 

The effective Rate measuring portion 11 measures the 
subscriber average effective Rate (DRu or DRd) at period 
Tn, and the comparison portion 12 monitors these results. 
In the case when channel switching control portion 13 
detects that the average effective Rate has fallen below 
the Sdc (=A) , based on a report from the comparison portion 
12, channel switching is carried out. As a result, the 
subscriber side is in the CCH state. 

At the time when the subscriber is switched to the 
CCH, 1 is added to value (Ndc) at the counter Ned (not 
shown) . Also, in the case where it is detected that the 
average effective Rate of the subscriber has risen above 
Scd (=B) , the channel switching control portion 13 carries 
out channel switching. As a result, the subscriber side is 
in the DCH state. At the time when the subscriber is 
switched to the DCH, 1 is added to value (Ned) at the 
counter Ned (not shown) . 

When the CCH/DCH switch is repeated, and the 

subscriber is on the CCH, the comparison portion 12 

monitors the average effective Rate and the formula 3 is 
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verified. The channel switching control portion 13 makes a 
determination as to whether or not a channel switching is 
carried out based on the report of the verification results 
from the comparison portion 12. 

Average effective Rate > Scd + AS x Ndc (3) 

In the case where formula 3 is established, the 
channel switching control portion 13 switched to DCH. 

When the CCH/DCH switching is repeated, and the 
subscriber is on the DCH, the comparison portion 12 
monitors the average effective Rate and the formula 4 is 
verified. The channel switching control portion 13 makes 
determination as to whether or not a channel switching is 
carried out based on the report of the verification results 
from the comparison portion 12. 

Average effective Rate < Sdc - AS x Ned (4) 

In the case where formula 4 is established, the 
channel switching control portion 13 switches to CCH. 

Because the base station 1 of this embodiment has the 

above-described configuration, as the channel switching 

frequency increases, the difference in the switching 

threshold value is higher, and therefore the switching 
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frequency is decreased. That is to say, this means that it 
becomes possible for the base station side to have a type 
of heuristic function. 

As shown in FIG. 6, even when the average effective 
Rate is at a level when conventionally transfer to CCH 
would occur, due to the heuristic function, channel 
switching does not occur. ("Effect" in FIG. 6) 

It is to be noted that the comparison portion 12 is 
always monitoring the subscriber average effective Rate 
(DRu or DRd) . However, when the subscriber is in the DCH 
state, if the average effective Rate does not change by the 
time set at the switch protocol RESET timer 15 has elapsed, 
the Scd and the Sdc are reset, and returned to the initial 
threshold value of A and B. That is to say, in the case 
when the subscriber who has irregular transmission traffic 
amounts suddenly stops handling data, or only transmits 
only small amounts of data, the switch protocol RESET timer 
15 functions as a timer for preventing the channel from 
staying in the DCH state. 

Further, the Scd cannot be lower than zero, and SI 
shown in FIG. 6 is the lower limit. Also the Scd upper 
limit is shown in FIG. 6 as Sh. 

According to the third embodiment the effect is 
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achieved that, for the subscriber who transmits packet data 
frequently, and who alternately carries out the handling of 
large volume and small volume data, that is, the subscriber 
whose use pattern is such that the transmission traffic is 
irregular, the stay in the DCH state is even more, thus 
allowing comfortable use of the system. 

Also, from the perspective of the telecommunications 
carrier, the frequency of CCH/DCH switching of subscribers 
who carry out frequent data handling is decreased, the 
processing burden on the overall system is kept low, and 
for the other subscribers transfer to the CCH state is 
carried out as much as possible as is the case in the prior 
art, and this has the effect of increasing the number of 
subscribers . 

FOURTH EMBODIMENT 

FIG. 7 shows a structural diagram of the base station 
of the CDMA mobile wireless system of the fourth embodiment 
of the present invention. 

In FIG. 7 , the base station 4 of the CDMA mobile 

wireless system of this embodiment are within the scope of 

claims 1 and 5, and comprises: an effective Rate measuring 

portion 41 which measures the average effective Data Rate 

of the subscriber data flowing in the channel; a comparison 

portion 42 which compares the average effective Rate with 
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the set threshold value; a channel switching control 
portion 43 which carries out controls and processing 
necessary for channel switching; a threshold value control 
portion 44 which controls the threshold value for 
comparison with the average effective Rate, and sets said 
threshold value; and a CCH timer portion 45 which measures 
the time elapsed in the CCH state, and communicates this to 
the threshold value control portion 44 . 

Instructions on the monitoring period T is sent from 
an external system or by an internal structural element 
which is not shown, to the average effective Rate measuring 
portion 41. 

The following is a description of the functions of 
the base station 4 of the CDMA mobile wireless system of 
this embodiment by describing each structural element. 

DCH/CCH data is input in the effective Rate measuring 
portion 4 1 by the terminal side or the network side, and 
the effective Rate measuring portion 41 measures the 
average effective Rate (DRu or DRd) of the subscriber at 
the monitoring period T. 

The comparison portion 42 carries out comparison of 

the measured effective Rate and the predetermined threshold 

value determined at the threshold value control portion 44, 
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and these comparison results are communicated to the 
channel switching control portion 43. 

The channel switching control portion 43 determines 
whether or not channel switching is necessary based on the 
comparison results, and in the case where channel switching 
is necessary, channel switching instructions (CH switching 
instructions in FIG. 7) are sent to the terminal side or 
the network side, and the switching information sent to the 
threshold value control portion 44 and the CCH timer 
portion 45. 

The threshold value control portion 44 computes a new 
threshold value from the CCH state elapsed time information 
communicated from the CCH timer portion 45 (Cc in FIG. 7) 
and the switching information sent by the channel switching 
control portion 43, and this is communicated to the 
comparison portion 42. 

The CCH timer portion 45 measures the time that has 
elapsed since the CCH state, and the results of this 
measurement is communicated to the threshold value control 
portion 44 as the elapsed time information. 

FIG. 8 is a timing chart for explaining the channel 

switching method of the base station 4 of the CDMA mobile 

wireless system of the fourth embodiment of the present 
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invention. 

First, the subscriber sets up the call. Assume that 
at this point it is in the DCH state. At the threshold 
value control portion 44 , a value A (fixed) is set as the 
threshold value Sdc and a value B is set as the initial 
value of the threshold value Scd. 

The effective Rate measuring portion 41 measures the 
subscriber effective Rate (DRu or DRd) at period Tn, and 
the comparison portion 42 monitors these results. 

In the case when channel switching control portion 
43, detects based on a report from the comparison portion 
42 that the average effective Rate has fallen below the Sdc 
(=A) , channel switching is carried out. As a result, the 
subscriber side is in the CCH state. Also, in the case 
where is detected that the average effective Rate of the 
subscriber has risen above Scd (=B) , the channel switching 
control portion 43 carries out channel switching. As a 
result, the subscriber side is in the DCH state. At the 
time when the subscriber is switched to the DCH, 1 is added 
to value (Ned) at the counter Ned (not shown) . 

When the CCH/DCH switch is repeated, and the 

subscriber is on the CCH, the comparison portion 42 

monitors the average effective Rate and the formula 5 (an 
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inequality) is verified. The channel switching control 
portion 43 makes a determination as to whether or not a 
channel switching is to be carried out based on the report 
of the verification results from the comparison portion 22. 

Average effective Rate < Scd+ AS x (Cc/k) (k is a 
fixed number) (5) 

It is to be noted that in formula 5, the value Cc is 
the elapsed time in the CCH state measured by the CCH timer 
portion 45. 

In the case where the formula 5 is established, the 
channel switching control portion 43 switches to DCH. 

In addition, when the CCH/DCH switching is carried 
out repeatedly, when the subscriber is on DCH also, the 
comparison portion 42 monitors the average effective Rate, 
and compares this average effective Rate with Sdc(=A). The 
channel switching control portion 43 switches the channel 
to CCH when the average effective Rate falls below Sdc(=A) 
based on the report of the comparison results from the 
comparison portion 42. 

Because the base station 4 of this embodiment has the 

above-described configuration, as the CCH state is 

increased, the threshold value Scd for DCH switching is 
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increased, and therefore the switching frequency can be 
lessened while a state where dependency on the CCH state is 
high is maintained. That is to say, this means that it 
becomes possible for the base station side to have a type 
of heuristic function. 

Also, as shown in FIG. 8, the heuristic function has 
the effect that channel switching does not occur even when 
the average effective Rate is at a level where transfer to 
DCH would have occurred in the prior art ("Effect" in FIG. 
8) . 

It is to be noted that the Scd cannot be higher than 
the maximum rate in the DCH state, and thus Sh shown in 
FIG. 8 is the upper limit. 

According to this fourth embodiment the subscriber 
who transmits packet data frequently can stay in the CCH 
state and thus from the perspective of the 
telecommunications carrier side, the effect is achieved 
that the number of subscribers can be increased. 

FIFTH EMBODIMENT 

FIG. 9 shows a structural diagram of the base station 
of the CDMA mobile wireless system of the fifth embodiment 
of the present invention. 
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In FIG. 9, the base station 5 of the CDMA mobile 
wireless system of this embodiment are within the scope of 
claims 1 and 6, and comprises: an effective Rate measuring 
portion 51 which measures the average effective Data Rate 
of the subscriber data flowing in the channel; a comparison 
portion 52 which compares the average effective Rate with 
the set threshold value; a channel switching control 
portion 53 which carries out controls and processing 
necessary for channel switching; a threshold value control 
portion 54 which controls the threshold value for 
comparison with the average effective Rate, and sets said 
threshold value. 

Instructions on the monitoring period T are sent from 
an external system or an internal structural element which 
is not shown, to the average effective Rate measuring 
portion 51 and the threshold value control portion 54. 

The following is a description of the functions of 
the base station 5 of the CDMA mobile wireless system of 
this embodiment by describing each structural element. 

DCH/CCH data is input in the effective Rate measuring 
portion 51 from the terminal side or the network side, and 
the effective Rate measuring portion 51 measures the 
average effective Rate (DRu or DRd) of the subscriber at 
the monitoring period T. 
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The comparison portion 52 carries out comparison of 
the measured effective Rate and the threshold value 
determined at the threshold value control portion 54 , and 
these comparison results are communicated to the channel 
switching control, portion 53. 

The channel switching control portion 53 determines 
whether or not channel switching is necessary based on the 
comparison results, and in the case where channel switching 
is necessary, channel switching instructions (CH switching 
instructions in FIG. 9) are sent to the terminal side or 
the network side. 

The threshold value control portion 54 monitors the 
subscriber's average effective Rate measured at the 
effective Rate measuring portion 51 at period T, and 
computes a new threshold value, and communicates this to 
the comparison portion 52. 

FIGs. 10 and 11 are timing charts for explaining the 
channel switching method of the base station of the CDMA 
mobile wireless system of this embodiment. 

More specifically, FIG. 10 shows the changes over 

time of the threshold value Scd for DCH switching caused by 

changes over time in the average effective Rate, and FIG. 
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11 shows the timing of channel switching which corresponds 
to changes in the average effective Rate over time. 

First, the subscriber sets up the call. Assume the 
DCH state at this point. At the threshold value control 
portion 54 , the value A (fixed) is set for the threshold 
value Sdc of the, and the value B is set as the initial 
value of the threshold value Scd. The effective Rate 
measuring portion 51 measures the subscriber effective Rate 
(DRu or DRd) at the period Tn from the external system, and 
the comparison portion 52 monitors these results. 

In the case when channel switching control portion 53 
detects that the average effective Rate has fallen below 
the Sdc (=A) based on a report from the comparison portion 
52, channel switching is carried out. As a result, the 
subscriber side is in the CCH state. Also, in the case 
where it is detected that the average effective Rate of the 
subscriber has risen above Scd (=B) , the channel switching 
control portion 53 carries out channel switching. As a 
result, the subscriber side is in the DCH state. 

When the CCH/DCH switching is repeated, and the 

subscriber is on the CCH, the comparison portion 52 

monitors the average effective Rate and the formula 6 (an 

inequality) is verified. The channel switching control 

portion 53 makes determination as to whether or not a 
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channel switching is to be carried out based on the report 
of the verification results from the comparison portion 52. 

Average effective Rate > Scd - k (ADR/Tn) (6) 

It is to be noted that in formula 6, k is a fixed 
amount and ADR is a the change amount of the average 
effective Rate 

In the case where formula 6 is established, channel 
switching control portion 53 switches to DCH. 

As shown in FIG . 10, when the subscriber's average 
effective Rate is decreased, the threshold value Scd is 
made higher corresponding to the decrease amount. 
Conversely, when the subscriber's average effective Rate is 
increased, the threshold value Scd is made lower 
corresponding to the decrease amount. 

Because the base station 5 of this embodiment, has 
the above-described configuration, the larger the increase 
in the subscriber's average effective Rate, the lower the 
threshold Scd for DCH switching, and thus switching to DCH 
occurs more easily. That is to say, that the response to 
changes in the state of traffic is quicker, and this means 
that it becomes possible for the base station side to have 
a type of heuristic function. 
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As shown in FIG. 11, the above-described heuristic 
function has the effect that even when the subscriber's 
average effective Rate is at a level where transfer to the 
DCH would not occur in the prior art, the channel is 
switched ("Effect" in FIG . 11) 

It is to be noted that in the case where there is no 
change in the subscriber's average effective Rate (ADR=0) , 
the DCH switching threshold value Scd returns to the 
initial value B, and thus a switching protocol reset timer 
such as that in the preceding embodiment is unnecessary. 

According to this fifth embodiment the effect is 
achieved that, for the subscriber who transmits packet data 
frequently, and who alternately carries out the handling of 
large volume and small volume data, that is, the subscriber 
whose use pattern is such that the transmission traffic is 
irregular, the time in the DCH state is more thus making 
the DCH response quicker and allowing comfortable use of 
the system. 

SIXTH EMBODIMENT 

FIG. 12 shows a structural diagram of a base station 
of the CDMA mobile wireless system of a sixth embodiment of 
the present invention. 
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In FIG. 8, the base station 6 of the CDMA mobile 
wireless system of this embodiment are within the scope of 
claims 1 and 7, and comprises: an effective Rate measuring 
portion 61 which measures the average effective Data Rate 
of the subscriber data flowing in the channel; a comparison 
portion 62 which compares the average effective Rate with 
the set threshold value; a channel switching control 
portion 63 which carries out controls and processing 
necessary for channel switching; a threshold value control 
portion 64 which controls the threshold value for 
comparison with the average effective Rate, and sets said 
threshold value. 

In the average effective Rate measuring portion 61" 
the monitoring period T is instructed from an external 
system or an internal structural element which is not 
shown, and subscriber information is input to the threshold 
value control portion 64 from an external system which is 
not shown. 

The following is a description of the functions of 
the base station 6 of the CDMA mobile wireless system of 
this embodiment, made by describing each structural 
element. 

DCH/CCH data is input in the effective Rate measuring 

portion 61 from the terminal side or the network side, and 
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the effective Rate measuring portion 61 measures the 
average effective Rate (DRu or DRd) of the subscriber at 
the monitoring portion T. 

The comparison portion 62 carries out comparison of 
the measured effective Rate and the threshold value 
determined at the threshold value control portion 64 , and 
these comparison results are communicated to the channel 
switching control portion 63. 

The channel switching control portion 63 determines 
whether or not channel switching is necessary based on the 
comparison results, and in the case where channel switching 
is necessary, channel switching instructions (CH switching 
instructions in FIG. 12) are sent to the terminal side or 
the network side. 

The threshold value control portion 64, computes a 
new threshold value based on the subscriber number 
information input from the external system, and 
communicates this to the comparison portion 62. 

FIGs. 13 is a graph for explaining the channel 

switching method of the base station of the CDMA mobile 

wireless system of the sixth embodiment of the present 

invention, and FIG. 14 is a timing chart explaining the 

channel switching method of the base station of the CDMA 

42 



mobile wireless system of the sixth embodiment of the 
present invention . 

More specifically, FIG . 13 shows the relationship 
between the subscriber number of the subscriber information 
input from the external system, and th^.DCH switching 
threshold value Scd which is set. FIG. 14 shows the 
channel switching timing which corresponds to changes in 
the average effective Rate over time. 

As shown in FIG. 13, the threshold value Scd for DCH 
switching starts at the lower limit value and incre'ases to 
the upper limit value in proportion to the subscriber 
number of the subscriber information input from the 
external system. The number of subscribers that can be 
assigned this upper limit value is the maximum number of 
subscribers (Max) that can have a service contract with the 
telecommunications carrier . 

First, the subscriber sets up the call. Assume that 
at this point it is in the DCH state. At threshold value 
control portion 64, the threshold value Sdc is set to value 
A and Sdc is determined in accordance with the subscriber 
number as shown in FIG. 13. 

The effective Rate measuring portion 61 measures the 

subscriber effective Rate (DRu or DRd) at the monitoring 
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period Tn from the external system, and the comparison 
portion 62 monitors these results. 

The channel switching control portion 63 carries out 
a channel switching in the case when channel switching 
control portion 63 detects that the average effective Rate 
has fallen below the Sdc (=A) based on a report from the 
comparison portion 62. As a result, the subscriber side is 
in the CCH state. Also, in the case where is detected that 
the average effective Rate of the subscriber has risen 
above Scd which corresponds to the number of subscribers, 
the channel switching control portion 63 carries out 
channel switching. As a result, the subscriber side is in 
the DCH state. That is to say, the channel switching 
control portion 63 repeats the CCH/DCH switching. 

Because the base station 6 of this embodiment is 
configured in this manner, as the amount of subscribers 
decrease, the threshold Scd for DCH switching is made 
smaller and thus switching to DCH occurs more easily, and 
conversely, as the number of subscribers increased, the 
threshold Scd for DCH switching is made larger and thus it 
is more difficult for switching to DCH to occur. That is 
to say, it becomes possible for the base station side to 
have a kind of heuristic function. 

As shown in FIG. 14, the heuristic function has the 
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effect that, even if the avera$fe effective Rate is at a 
level where transfer to DCH would not occur when the number 
of subscribers is high, when the number of subscriber is 
low, even if the level is the same as described above, 
channel switching does occur. 

According to this sixth embodiment, even in the 
situation where the number of subscribers transmitting data 
is low f even for subscribers who transmit a comparatively 
low amount of data, the subscriber often stays in the DCH 
state, and this has the effect that the system can be used 
comfortably. 

The above is a detailed description of first to sixth 
embodiments of the present invention. However, it is 
needless to say that combinations of two or more of these 
embodiments are included in the present invention. 

EFFECTS OF THE INVENTION 

As described above, the channel switching method of a 

CDMA mobile wireless system of the present invention, and 

the base station of the CDMA wireless system has the effect 

that from the perspective of the subscriber side, for the 

subscriber who transmits packet data frequently, and who 

alternately carries out the handling of large volume and 

small volume data, that is, the subscriber whose use 

pattern is such that the transmission traffic is irregular, 

45 



the DCH state is kept more often thus allowing comfortable 
use of the system. 

* 

Further, the time it takes for the channel to 
transfer to DCH is faster, thus allowing the subscriber to 
use the system comfortably. 

Further, even in the case where the number of 
subscribers transmitting data is low, even for the 
subscriber who transmits a comparatively low amount of data 
it is possible to stay in the DCH state more often, and 
this has the effect that the system can be used 
comfortably. 

In addition, for the telecommunications carrier side, 
the frequency of CCH/DCH switching of subscribers which 
handle data frequently is reduced, and the processing 
burden on the entire system is reduced, and the other 
subscribers are transferred to the CCH as much as possible 
and this has the effect of increasing the number of 
subscribers . 

Further, since the number of channel switching is 
kept low, there is the effect that the burden of processing 
necessary for the channel switching in the base station is 
reduced. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig, 1] 

FIG. 1 is a structural diagram showing a base station 
of a CDMA mobile wireless system of a first embodiment 
according to the present invention. 

[Fig. 2] 

FIG. 2 is a timing chart for explaining a channel 
switching method of the base station of the CDMA mobile 
wireless system of the first embodiment according to the 
present invention . 

[Fig. 3] 

FIG. 3 is a structural diagram of a base station of a 
CDMA mobile wireless system of a second embodiment 
according to the present invention. 

[Fig. 4] 

FIG. 4 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the second embodiment according to the 
present invention . 

[Fig. 5] 

FIG. 5 is a timing chart for explaining the effects 
of the channel switching method of the base station of the 
CDMA mobile wireless system of the second embodiment 
according to the present invention. 

[Fig. 6] 

FIG. 6 is a timing chart for explaining the channel 

switching method of the base station of the CDMA mobile 
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wireless system of a third embodiment according to the 
present invention. 
[Fig. 7] 

FIG. 7 is a structural diagram of the base station of 
the CDMA mobile wireless system of a fourth embodiment 
according to the present invention. 

[Fig. 8] 

FIG. 8 is a timing chart for explaining the channel 
switching method of the base station 4 of the CDMA mobile 
wireless system of the fourth embodiment according to the 
present invention . 

[Fig. 9] 

FIG. 9 is a structural diagram of the base station of 
the CDMA mobile wireless system of a fifth embodiment 
according to the present invention. 

[Fig. 10] 

FIG. 10 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the fifth embodiment according to the 
present invention. 

[Fig. 11] 

FIG. 11 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the fifth embodiment according to the 
present invention. 

[Fig. 12] 

FIG. 12 is a structural diagram of the base station 
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of the CDMA mobile wireless system of a sixth embodiment 
according to the present invention. 
[Fig. 13] 

FIG. 13 is a graph for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the sixth embodiment according to the 
present invention . 

[Fig. 14] 

FIG. 14 is a timing chart for explaining the channel 
switching method of the base station of the CDMA mobile 
wireless system of the sixth embodiment according to the 
present invention . 

[Fig. 15] 

FIG. 15 shows DCH and CCH switching method in the 
CDMA mobile wireless system according to the prior art. 
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[DESCRIPTION OF THE SYMBOLS] 
2, 4, 5, 6 base station 

21, 41, 51, 61 effective Rate measuring portion 

22, 42, 52, 62 comparison portion 

23, 43, 53, 63 channel switching control portion 
44, 54, 64 threshold value control portion 

25 switch protocol RESET timer 

monitoring period control portion 
CCH timer 

DCH switching threshold value 
CCH switching threshold value 
monitor cycle 
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